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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
laser device prevented from generating induced Brillouin 
scattering. 

SOLUTION: An n-lnP buffer layer 2, a GRIN-SCH-MQW 
active layer 3 and a p-lnP spacer layer 4 are laminated 
on the surface of an n-lnP substrate 1 . A p-lnP blocking 
layer 8 and an n-lnP blocking layer 9 are laminated 
adjacently to the upper region of the buffer layer 2, the 
active layer 3 and the spacer layer 4. A p-lnP clad layer 
6, a p-GalnAsP contact layer 7 and a p-side electrode 10 
are laminated on the spacer layer 4 and the blocking 
layer 9, and an n-side electrode 1 1 is arranged on the 
rear surface of the substrate 1 . A diffraction grating 13 is 
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arranged in the spacer layer 4 to select light having ten or more, preferably eighteen or more, 
oscillation vertical modes each having a differential value of 10 dB or less relative to the 
maximum light intensity of the oscillation vertical mode. 
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}4, ±E©«Hfc*5V'T, ?|fifE[H]0rl&^4oTilK£ 
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ft5«S*N~ K©**# 1 l 0 0 n m«i, 15 5 0 

n m^TXfe ZZk *W\& k 1"5. 

[ 0021 ] 47c, »3ftgi9ta»a»5¥»flE^— 

(4, iE®*«l:Jsi/'t. aE0«f»^-»4, 

#30 o (iinamsc t*#ati-5. 

[ 0022 ] 47c, asftai is-vm 
@J4, ±E©«3Bfc*sV'-C, lWE!eltf»*©|affi*&« 
14, lWrEElS««fcBIIE»2SMtt[cj:o-ca^$tt 
7c#H^© (3 0 0/1 3 0 0) te©(fi£lTX&5i 
10 i:*<Kr»i1-5. 

[ 0023 ] 47c, »*ai m 

@14, ±.m(D%tmzjo\,'X . ltf^El SMSES fcttlW 
ES&l^KiSafcKtt&ftSatfl&^tt, I mtfrfe* 
<D£G&&k®&#*&k<Dfimm*o. 3 en="c*>5 
1 - 5 . 

[0 0 2 4] 47c, f»Ml 2ta^5^fl£W i7*£l 
@(4, ±IE©^0J{cfcv>T, B&EEJfa^tt, /u-r 
-f >^H»Sr5^A*>5V'r40fjeHa-C«flsS*fcC 
tSr«F»i:1-5. 

20 [0 0 2 51 47:, tfjfcJi 1 3 

@14, ±E©«9ite:feV'-C, *&E»lRWfll:J3J:imE 
E2SH«*-&A/-ea]*$it5*lS»©«$H:, 8 00 
MmW±Xfc5C££#m£-r5o 
[0 0 2 6] 47c, »Jft«l »7'X 

v?a-;H±, Wsjt^l ~ 1 3©V'-ffta»— ofcEitO^ 

iWE^aflE^— y*aaa»6>w»S4t 
fcu-1f3feSr^»[caK1-53t7TW’/ < «i:, BUE^MI#: 
u-tlfi t l&E3t 7 T d' s< k 3fea^*Srft 5 #*££• U' > 
^ ^#/7cC £ £1$[§S[ f 1-5. 

30 [0 0 2 7] 47c, »45l 5IC7^5^#:^-17*^ 

•7a-/n4, ±E©EMfc*jv'-c, 
60il^ait5illSlPgii:, ME3feig^W'^X 
^rt(cgae$4x, 

*«iai-5 r/ y t * $ b i4^t/7cc i zft® k 

i~ 5. 

[0 0 2 8] 47c, MjfcBl 6[ca»a»5' H^SflEV— y*^ 
*7a-/n4, HtrE3fe7r-<^©^^^-' y*aa®r4, 
3feffli1iriftI^#UTa»^*5J:5ai#SiT/'CV'5^i: 
Sr#mi:1-5 0 

40 [0 0 2 9] 47c, n#9l 7ta»a»53fc7r-f^a« 

a«, n^i~i 3©v'i a 4ta»-ofcE«©^a«ci' 
-ifaa^L<tt»*ai 4 ~ 1 6©vNTtia'-oicE 
y*^'7 a -/u*a4.fcjafi3t»t, «■§■ 

a«ffl3t7r-r^i, aE®fi^®a»feffl4tSH5ae 
Jt*««ffl3fc7r>(’^Al1S'fr5fc*©*77t, Htf 
EBfi3t»t tttE*75 i *SM«1-5BfifceaJ8tt7 
r'r/^Sra^.fcctSrWftil-S. 

. [ 0030 ] 4fc, »*«i 8i^a»a»5*7 r-r^«« 

50 §f f4, ±E©»Wt*JV'-t, KlEa«ffl3t7r^^tt, 
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[0 0 3 1] £fc, »3ft«l 9 \Zi)*fr&ilb7 7 4 s<#m 
Rfi, 

■MSflMte7 7'< ^ffcot, fttERj£ftR£ffi 

K*f 7 7 *< '< i fiiSPIi-Kfi $ ft 5 C b t 

•fSo 

[ 0032 ] *fc, mM2o\ zfrfrzimttiis—tfm 

*©aau#ifcii, sftoisaiK^- 

oT, BtmglS®, Bff&Am^tSiaKfcHT, 3§iS 
«*- K©**3te&Sfc^sa$MlW s 1 0 d BEJIT b 
ftzmmm*- K©*«*#s:£'t-5 j e- K*»»*xa 

OfflS*S:a 8 Ui-«iBSiJxatS:$tfCiS:#»i:i-S. 

[0 0 3 3] £©tt*a2 0tea»j^S«3l3teJ:fttf, % 
SKE^e- H©**#3a«fc*H-6R$MfciS 10dBK7 
©ana*- F<D*wtmm7v^T'/mi<n%±<DG 
immmx- k©*&£ 

*v'^flcu— t tf-e# 5. 

[0 0 3 4] *fc, E*«2 llc^S^a#!'--?® 
ttroiiS'jyf&fi, JLE©»9!K:]8V'-Cx StllE^iJimi- 
*JHT, lltlSHBJSIK^- K©**M* 1 o*£t±©a£-fc 
y-*gfi©fflii£, 3ta*4r3dBK±Wi-S 

»7 7 >fV<aW«©afi3ft®fc1-5;:£$rt$» £■**$. 

[0 0 3 5] £7t, M 2 2CW'5^wfg 
B©M:£ifefi, JbfE©38W-*3v>-c, ttFlE5l^jxmic 
fc'V'T, K©» 2 > 1 8 *«±©#^IC 

*i-s it *»»£■*-*. 

[0 0 3 6 ] £*:, »jft3S2 3ICi»i»5JN|C{*:u-f ! « 

BcoM^fcfi, ±!E©«Rfc*ft'T, ffiEfKtm&tt 

a, gisEiaf+aAm^isffltcfcv^T, k 

©**kis 1 t < fi^AH^E# 

i!&E^tt:u-iPR*©ftfflfi«:J 8 j: 
K©*»# 1 0 # 

■fZZbZ<$®bi-Z> 0 

[0 0 3 7] *fc, n^92 4{ca»a*‘5¥a#i'-f , R 

ttoasu^fett, KSr^rr53t*a« 

9*36«©a8*j^feT?!fe 
Ot, SSft&m, RfH£A«Ei£Hfc*JV'T» KiiE 
aaoafia^- K«cj:oTai#$n5*fiKS^^ 

h /V(T >- 2 0 d B©*7-<.* W</W£:Joft5RMSfe© 

b/vm*mj£i-Z>X'<? h;M>§$iJ£lMi:, %%* 

ZMmT.UbZ^ttZ.bZW®b1rZ 0 
[0 0 3 8 ] £©ttJft#2 4Ki&»i^5ERfcJ:fttf, » 
hKDRMs^^^ h;vgt, mm? 
y A'T >m%l<D%±(DGm b fi«MB8l&«:£'1 _ 3fc», 
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RMSifel:i:5^^ h/MB&HfctSCfc?, Ra^ 
!fgi 0 

ffla*asui-5ctas-e#s. 

[0 0 3 9] 

[38R©£«©»ffi] £lTI-0ffi*#aUT, *38Rfc 
*>a»5¥a#i'— tfSIl* 

t/3t7 7 >r ^itffia©«fa*^ifio®ffi«-ov'-cittR-r 

5o 121fficoEic{-fc'V^T(lI-S7ci4^f£l95^lc:f4(Rl-fc 
5V'J±affi*W^Sr#U-CV'5„ fcfc*U Mi^ft 
io &%©-?$>•? , M<nm '.%-bMb<DM&. 

a* bimm<D i> <d b »i& * 5 ^ b m-t a &m & *> 

5o £7c, 0 ffi®ffiZMfc*sv'TfcSV'©-«Hfe©Ma^ 
tfcspis** 5 SB^dS-g-SixT H 5 C £: fi t ♦> 5 A/Tfc 
5„ 

[oo4o] mmomm i ) $ffi©aa i ta»a»5 ^ 
a&i"— 9*aafcov'-cttwi-«. si iii, *nm<DM 
ffiita>i»5¥aftu-ifig«©«isRa0S:^L» m 
2 fi, *m &mm 1 y-'gB©M 

20 [004 1] 4T, 01*3J:t;H2Sraaa«bT« 

©aa i ^i^aijiaflcu-ifaawaatrttwi-s. 

i i-^s^aflc^-f'aatt, n-u 
PSfcl±K»IB*n- I n P/^7712, GRIN- 
SCH-MQW (Graded Index-Separate Confinement 
Hetero structure Multi Quantum ffell : ft^fif^iSf^ 

.ftm mzztb&mm+xj 5 ) sitas, P -inP^ 

— 9-a4i*aa$HTV'«. CCt> n-InP/<?7 
7Jf2©±£BH$, GR I N— S CH-MQWffittl 3 
fc'it/p-I nP^- !H4Ji3tffll+^rtftfc*^|fiJ 
30 h7^7°tt©^i£&oTfc9, X©* 

a^»SSt-Cp-I nP^oy^l8, n-InP 
7oy*y^s9asrafc«as;h/o'5 0 P -i n p* 
y-S4te.tr/n- I n P^C y^y^M9i{-lip 
- I nP?7-> K1 6 , p-GalnAsP^y^n 
a7isaa$n-CV'S c Sfc, p-GalnAsPay 

9 9 t'l7±ll|ip{Rijm®l 0i5SE|t$n, n-InP 
MKDSSiClinfiJSm lz55gSB^tlTV'S 0 $6 
ic, 0 2-c3p-r«t5i-, w 

40 BiliSRffl!lR#«14iSE*$*U-CV'6 0 -tL-C, p - 
I nP^-fl4rtCli l 3^SBfi$tl-C 

v^a 0 

[0 0 4 2] n- I nP/4y77S2fi» 7Mb 

LX<Dmm<DM ic, ^5y KlttT©«a*#i-So 
ftflctttwli, n-InP/<y7rS2li, GRIN-S 
CH-MQWfiH4«3©aafflJraJ:9 tfiV'ffi^raSr 

fCGR I N-S.CH-MQWffittl3^f3i 
[0 0 4 3] GR I N— S CH-MQWSttI 3 fi N ft 

so pmm 
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mi OfcitfnMm^l l^fe&A£*Ufc*+y7«:8!l 

GRIN-SCH-M 
QWSffil3l4m&©;t^#Fl£WU £1"P#F1 

^mtcio-c, 

[00 44] p-GaInAsP3y^^H7il p 
— I nP^7'y Kl 6 t pWWSL lOt <DMZ :*~ 5 y 
^®^$-fr5fcfc©t>C0-Cfo So p-GalnAsP^ 
hM7lc|4 P MW^*i;ic K-7$*fCi3 

9, S5Ftt«Bfl5fiS:^ri _ 5-i:'epffld«®l ot©we 
ah- 5 SlTO'S. 

[0 0 4 5] p - I n PT'p j/^lSfcWn— I 

nP^B’A^i9li, aA$*lfcm«ES:rt»T?*^ 
-r5fcto<7)t^-e&-5o 

u— pffiO®«l 0jW®ffit LT« 
-f-afcfe, «EiS^$^fcl»t»4n-I nP7ns/df- 
y^!9tp-I nPypj'^r^lSiroMf^ 

-< 7* 2 s Waft'S,, ZOlttb' n-InPT'cy^y 
^!9i»fep-I npyp^^i8i:^ixi©5 20 

«th,5^twt*<, pfflfl®fsi od»e>&\$ttfc«flE 

14, #E^S^-CSV'*ST?GR I N-SCH-MQWg 

3 icMA-rs, g 

R I N-SCH-MQWfS'ttJS 3{C4ilt5*7 U 7®I 
#SS9, »3feSft^*W±$-«:TV'5 0 
[0 0 4 6] 5*MQKJ*fi( 1 4 14, SN$ 8 0 '<-± V 
h0Lt, £?£ KB9 8R- ty hei±(0)fegJlt$l:t 
■*-*„ -*\ fflmiJMJH 1 5 (4, amiajissicfctts 
U— iF3te©£W£6&±^3ifc©©1>©^fc5. Lfcd s o 
t, UMKM 1 5 l4S^450<SV'IR«iSd 4 6 * 9 * 30 

3feKlt*f45/<— fe^HSTF, liKlil^-tvh 
fc£U WWdlSItBt 1 5 ©ft 

s*Nm, 

[ 0 0 4 7 ] mtfrtirt - 1 3 14, p-GalnAsPW 
*5o »p-I nP^— 9-J14 
fltf'&fcfifcSftSfc*, GR I N— SCH — MQWfgte 

a3a»e>«^ufc3to5t», Br£ttft«:iiri _ 5j*£ico 
V'Tr±0Jf«HF-l 3lcJ:o-CS»Stt5Ct t*5o - 
(Dm f#^ 1 3 ©#£(C4 15 , 1 40 

-K*W1-5. tLT, 

u-¥£ttf4, »««*- KlcflB LT, **®ft»£* 
#i-5i§iWE— Kt©3t3S®on^Hia s iodBW 
o*gi±, iufftu 
141 8*Si±t*5J:5«rfiSivCV'S 0 Sfctt, m 
038fi*^-ncJ:o-C^S#t-5*Jg»*^-s^ h/v 

ORMS (Root Mean Square) jfe©*^ h/Hfl^O. 

7nm£Ui, 4 9»4U<f41. 0nmK±ift5±5 
U1T, ISJrft^WflKifcoV'-Clflft 
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U 3§«t- KteoV'T±E^«r*fc1-£tlcJ:5 

[0 0 4 8] 0#T&^- 1 3 14, fat A :tf , J&ff 2 0 n m 
£#L, tmtiR'HMBll 5 OSItCffid^SWffiSSWJBI 
1 4(B!jlCftitT;R£ L g = 5 0 /zmOajff^l 3 
tt&ft, d©0ifT*S-^l 314, tfj-f»2 2 0 nm-CH 
$fttc^$£*t, MSI. 4 8<imOU-f)tS:8 
CI-C, 0#r&^13f4, 0Jr^©^ 
ffilfe'ict@Jf#WLgt«)*3MtS:0. 3«Tti-5 
10 GtlcioT, »»«SIE-3feUi*4<Ntoll®ttS:A»t 
U 3feU*© jcStt^SEftTV'5 (#JH 2 0 0 1 -1 3 
4 5 4 5#f$) . Sfc, #iML^l 3 0 0 m m<75# 
£-, Lg»300tf mglT© t § IC^ifc© 

JSiSItt*- KT?»ai"5©T?, gf43 0 0 

Mm£tTtt5Ci!P»4U'o 

©mich^lt, mmm*- KwwbSflsi-afcft, 
0#rte^ L g 14, L {c JtflJ L fcfl[ t * 5. t 

(SifeffLg) : («t§*L) = 3 0 
0:1 3 0 0©|SMfc*»i*-*-*fc«\ 0lrMLg^ 
3 0 o^mglT-elMii^- K^&ixs B8« 
f4, LgX (1300 (pm) /L) g30 0 (#tm) 
tLT4£3Ri-5rtdST?#5o Etfrfc^HfcL 

g 14, *SMLtOJt*«oJ:5[cK)e$ix, 4fcS§§ 
SL© (3 0 0/1 3 0 0) (g©fiSOTt LTV'5 (# 
12 0 0 1- 1 34 5 4 5#l$) . 

[0 0 4 9] o#*lC, 0^/ 1 3 £d;LfcG t (C4 

«5 , *mm<Di&n 1 ica^s^fru— ?mm& 
zsmommm*- Kfc^i-sftsrafti-sagi 
Kov'-cfftWi-S. **5 V *3li£©^ti i lca^3¥^ 

flc^— f*SSttO»fiaS*a.ol4, 1 1 0 0 n m~ 15 5 
0nmT&!5, *ii§gSLI4, 8 00 M mE(±3 2 0 0 
umfilT t LTV'-5 0 

[ 0050 ] -«ic, *m#i'—?mw<D&Mmcj:^ 
T38£1-58i£4r-K©*-KWPIAll4, Hr$S 
r n J t-rst, 

A 1 = 1 .V (2 • n ■ L) • • • ( 1 ) 

-efc^o ;:t, «fi.4i 4 8 0 pma, H 
S6JBWnSr3. 5 ttS t, 0 0 

Ott, ^-K<7)^~KKPSA 414, ^30. 3 9 n m 
t * 9 , 3 2 0 0 p mCO t # , Kro^e 

-KWH A 114, JBO. lnmas. +**>*>, 
«SL**<i-ix«i-Sia^ a^-K©^- KWH A 
lttSfe<*0, ^-Sfia^-Kov-lf^Sr^lg-t-S 
fc*©*R*#isJilL< 

[0 0 5 1 ] -^, 0Jffl&/ 1 3 14, ^(Dzfy y 
icio-CJK^E— KSrSRi-5. C©0 Ut^ 1 3IC45 
a^»*«ftt»4, 0 KH6i 

U-C^$tt5o *4J, ^n?l4mai1-5KSIlA 1 c 1C 
b^<0^klCOVaf4#Jt.it 

50 -f, 0^/ 1 3©#£lc4 5*S*fc©$8fi« ; e- Kco# 
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ftteoVvtOSwLTV'S. 

[ 0052 ] 0 3ic^i-j:5ic, zvmMmmiv 
ft. Stfr&^l 3«r*iLfc¥3Jffci'-i fr'gltfcJ:5»iS 
h/H 6 0¥I®A 'U-e$^»I^ 
«H4rtlc, «®K j e-K*«tt#fiE$*5J:5^U-CV' 

5o ^5t5<7?DBR (Distributed Bragg Reflector) ¥■ 
ijfjlfcl-' — F B (Distributed Feedbac 
k) ^mftl'—rgwr'ix &M&M L £ 8 0 0 H m£t 
^-^BWK^-K^S^fflJi-Cifeofcfc 
ft, 

e>#t*d»ofc o L^L*^e>, C©$US©?B*ffi 10*^1 

ft V— tP«*T?», L 8 0 0 n mSX 

±.birZ>z.b icio-c, h/w 6©ijMit 

fgAl hrtlc#*©»JS«*- KSr^S-fr-CU— tf*fi 
l-a^lcL-CV'S. 

[0 0 5 3] o£*(C, Eiffel 3iaoTlft$il5 

ISfilK^- KlcoV'T, ft*#3a£J:©^Hia s l 0 d 

A^l 6ftRMSfelwJ:5^^ F/ntsA A. ns d*4fftJ: 

5^bT«fcJ&SfuSa»toV'-C»lM-#*6o 
**3fc»gi©2£JHtra*l 0 d BgJlT-efcSIgSIK^- 
K©ft»£, RMSS®^ h/HBA f4±i:L 
3©#3gfcJ:or9t«Sn5, 

[0 0 5 4] Sr, @®T*&^1 3ro®W^SLgfo5 

v ' i -hr 

lc, @5r»^*LgiS«d?i-«lioH-C, 

^ K/VCO^filiA A hf4/£< *0, ^^^h/ViteAA. 

^eux, m±ffimt(Dmftmno 
dB»T^fc5»fi*^-K©*ttt>«*i-5. mm<D 

K*»ft1“3fcftfctt, *££«»:« fc@$r» 30 

^SLg^i/c • l g f4-^±®(itsrw-r5^ii^ 
$>£*>©©, *©fc#TT?0Jr*WL gOfiWJ 
-£5C<t-?, »*IK*-K©*»«:«*$-fr, **<9 h 
/HSAA.B6 *l£<-faci:3&*-e#So 
[0 0 5 5] $fc, ®ifr^l 3©?V-7V^jg$ 
04(4, \e\$t&=F 13 
(Dtr^-T 4 k 

y\s—^r 4 y^&fflV';fc#JlcoV'T3H% Cittio 
t, 0tffc^©«*S&^cffl&^**££tt» 
ft**'** h>Wfti|Htt(BA X hSr/Elf-C, tH'Ttt*'* 
^F/HiIAA. b6 Srtt*$-fr5Ci:dS^i6T?ft5. -t L- 

-c, h/urtte*iV'Tft*3tea 

m i i o d bsxt - zhzmmm*- k©***®*** 

TV'So i'&frtj, IH 5 5 (C, ^Nit® A X h & 

^ttwclciStfsr.t-C*^ h^BAXi. 

[0 0 5 6] 04 SC^-r 4 o 1C, 0*#^ 1 3 (4, ¥-t% 
mn&2 2 0 nm-CfcO , ± 0. 0 2 nm<DfflMffib€ 
(®g) ^J5ffic-e^i9ii-rt#ii^Wb-cvN5 0 Z<D± 

0. 0 2 nm00J8«fefrfcJ:oT0$fte?-l 3 ©£M 50 
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$«(4, D2nm(0«§lU dftlCioT, &* 
%&&b<D££m& 1 0 d B&T-CfcSafitt*- K© 
*»&«*£ii:3£i:a s '-0S5. 

[0 0 5 7] ttc. 0 4 ©WCtt, -^®3ICX’^^ 

tut**, CftfcRfc-f, ft# 

Ai (220 tim+0. 0 2 n m) (2 2 0 n 

m— 0 . 0 2 nm) fc©WT, 7 V^-Mc^fc £-£5 4 

0 lcbT i b4v\ ) 

10 [0 0 5 8] $fclC, 0 6 (a) (C^f 7 (C, 15$ A 

1 t nm A. k £ 1 0-r ■ o££lc$ 9 jg-f-0iff#HF- <fc L 
•C, 0MSe>#*«Pfc*fr6J:5JcL-C't>J:V'o *fc, El 
6 (b) (c^-44 51^ ffl«A.i:0fflA,i:4:^€H 
««0, 

3£>lc, 06 (c) ic^-r 
4 5fc, iitti-5«[*S[0©«»A«i]S«-ta*«lElo 
jaJWA.t&fc^Jfrft^l/C, JSfflffittfSrWfc-fr 
543fcL-Ct>4V'. Sfc, fflJMA., As, A* 

At. A<. A.t©Mft»1Rtt*ll*5]lt*’t>offl»ISr 
20 ^^mH^LXiaS1-5<£5^tT’bJ:V\ 

[0059] lc0JFf^ 1 3 0$fg^£Hg-r 

5Ci-ef*Mi:Oi^l 0 dBKmsi 
S«Ht- KlcioXJg 

h/U0RMS&lcJ:5*-'<i7 h 
/ulBAl. Ei7~0 

9 B, H88ic0$f#?- i 3 <Dmmz 'M l xmmm* 
- b'<D&&tXfX^t hA'SAU (Dmmt^tc 
^W-flS©«ilgr^^t^7 0 7 

icjsv'Ttt, Kd s 1 4 5 

7. 5 nm#i£lC^l5EL, tft3t»flE»4- 1 6 d BSS 
■Cfe-Sc ■€: U"C, ***#«i:O6»tti*10dBa 
T, i-4t>t>H7©^97[c43V'-C3KJ-2 6 dBfiti© 
3t3iS$rW1-5l8M^- K©*«tttl 4^i:^5 0 
[0 0 6 0] 0 8 14, 05r«Hf- 1 3 ^0 7 1 14^/£5« 

it a *m&- u-vmw ©»is«^*sw-^ 77 ? 

$>5c KI4 1 4 5 9. 5 

nmtti£lC#ftU ^r©^3t,*l4^- 1 8 d B-C&3 0 

^LT, **3fe3MEt©M5Mi[^l 0 dB£AT, ■*-**> 
t>0 8©^7 7|c45V'T^]-2 8 d B0l±©Jt3a^*^r 
40 K©*»l4 2 0*i:*5o 

[0 0 6 1] **5, tfctt«iUT0 9tClO*5|5«l©» 

mm*- k*^i 

t„ 09 {c4JV^-C^^3t^Sr^1-5|g^iS^ ; &- K»4 1 
4 2 9 nm#filC#4l, ^©3t3S^I4^]- 1 0 d B T 
fe5o LfcjiSoT, **363ft*i©^ttd*l 0dB£l 
T, -t-*fct>0 9©^7 7[C43V'T-2 OdB6i±©3t 
^m^ir^mm^- K©*#cr46*i:*5. 

[0 0 6 2 ] of'lc, Ra^y/UT>ttaai££S&# 
icoV'TfjiB^i'^o 010(4, ^#yy/uT^mSL©|g 
4©M*tt[tii _ 5fcft©a!lJ&^li©»ii*^i‘«S;0 
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xfcs o 2 

¥l#l^-f8t2 2 £&tt#iJ£«2 3^gSg£ 
ft, ffi^teaSffl3t7 7'T^2 4 fcA^JfeSO^H^ 5 
a*e*3ftTV'So £fc, -^iMlW^72l^ 
LT3>'ft^£ft-C*i , 3, ea6ffl367r>r/<2 4H: 4 
ta*5fcffl£^S: 2 6 fcffiRSftfV'So 

77<f/^2 4 ft(4, DSF (Dispersion Shifted Fibe 
r) £ffllAT*i<9, 6iffl3t77'f^2 4©S$(±5 5 
km, 3 7g»±l O^m-efeS. 

[0 0 6 3] 0 1 0 1^-riJ^ggtcfcVN-c, AMM 
gf®2 5 i^-f 

3tOSSfii:-«oit4s*Wi-53td s 7JtU, 

3^2 3lcrtea6ffl3t7T^^2 4-ClttSL$ti-CB?o-C 
frfc3fcoMi-3e©it45*^'r53td s A«-r5. 

[0 0 6 4] £CX, R3l^yA'7’>^lkSL^CTV'5- 
#£\ Slt368!lJ&^«2 3\cAkii-^<D^mm±ir 
So ^cofc*, sMMfcu-* !fgS2 2i»e>e2feffi3te7r 
-f/<2 4ftAW£ft5fti:, easffl3t7 7^r^2 4-ett 
asnTjso-c#fc*©»«ioifc (£*t, f«ai« 
itj tf5) 5:i;5;i-!?i?/!)/V7yMi s 4tt 
V'Sa^s&^JBrdsx^S. — ftilffftfcftS® 
je36WiLT2j^flcu--y*MS:ffiffli-5i»^ia±, » 

aasita*- 2 8 d Be&rottfcWiiMxsftrf. w y 

-«ca \z£Z>s<'y? yy$>\?l"<Jl'k%7L(bti, WM 
^y^7y|ta«Ltdb*f)f, Mftastuc®# 
JBfciWtffcV'fcSft-CV'S. 

[0 0 6 5] 01 ooay^ttlcisS'J^tcio 

-csfcaaasjta*- 2 8 d B^jt<D{ii£Wfts ^t-a-x&o 
rtaflitwi: LT®ffiffla s «rtBi*5#&a s ifoSo 0 
1 lit, y*iK*i-ov'-c, 01 oropj^ 30 

mmzm'xfcmmyt7T'C'< 2 4 kaws-**##® 
S-frfc»^o»aUMEH:S:»IS Lfc^y 7X& 

So 2 £*t p 7 2 1 i: 

ffiffU ^W0*-£lc»#LT7yf l *-*fcJ:o 
-Cft§&&£2£te£-Br, «-3fe3ft«J=fett5ttaMAtbSrill 
5tLTV'S 0 C©»£-f±. X- K**#©*''** 

£ J: * < *&&■*■ 5 - i 2 5 X# 

So 

[0 0 6 6] mi 10^7 7Wt, mSL3iS^- 
1 3 d B(D^SrS^i-f*St, ftM*3dBg£ffi 
T, i-*^*»3fcSftA*8 0mW^fe4 0mW^fiT$-a: 
SCitio-CttaMJtiSifi-l 3 dB *»&*&- 2 9 
dBtc^T?{£Ti-s 0 ■*-**> t>, hi owffljeaaiids 
V'T«a3MEtti J - l 3 d BlS©¥ifr^-fgI 

14, )fetUM3dBgIfiT^5'i?, »aa«Jt 
«^y/v7yta^4i:s:bro^'-2 9dBi 
gft £ VffiMZhZ zk&&t' So 
[0 0 6 71 i|i*flcu-lPa*S:®fi3t«4: LTft77 
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7 -r s d b <sti- s zt& 

£fl £jftTV''S 0 *77>f^li««fc*JV'T, 003t»i 
«'l>iffl3t7 7d'^<bc0F B 1l^^®-rsyc:i6©*7 p 7 
■*>, M9#*«K^fc»©T4’yi'-*#asM£ft 

S©^iI#Xfc>3, c^^0^^I3d p p^J:oXM^ 

©^^{gT-rs/cfe-e&So -tux, 
0 O#iiKJ:o-Ctt, ftag#3 dB&ftffiT-fS’b© 
ztom-a-ic 14 , ttaaaitis-i 3 dB 
M©^fci'-iF«T?&oTt>R»i7 y ^r ^mi 
10 ^^j-t-sc^^xtSo 
[0 0 6 8] Lfc^oT, 

»M-rs«^a»e>tt»a»sa:d*- 2 8dB«Ti*s 

3 dBSS(DJtS^4ts^7 7 
>f ffcaadetbtf- 1 3 d bS£x 

h'oX'bmmytmt Lx&ffl^scir^trcfcs. 

[0 0 6 9] of?[c % Hil^e- 
S^fit^ x 0 d BfilTfc &S3§l»t- K©**fcfcJ: 
h/U®RMSifc0*'<* h/M6i:» m 
^y'y/vrvma ^©fcHIJM&SrW^ **«o®#i 
20 ft fl^S y /UT ym©3§£ 
fcJWHXSSii**-*-. jlfrftfttt, 0 1 0 
■srfflv'TaawiNicflcv— y-'gstco^xmaMit 
©MfcfcftftoTl'So 

[0 0 7 0] £1\ K<&**)fcM«ft*tt-'& 

Ife^Httasi 0 dBKiT^iSIil^- K04eftiR» 
^y/u7^»ai0#MM«SrW^fco 01214, 55£ 
«Hr- K©ft*#»£ft*tt-S3BMia* 1 0 d BOTX 
fesisi^-Frowisits, 

ifgSftO^T, *a«flElfc^OV'-CM**i3^*ofc 
gl^^t^77tfeSo ::x $'J£*t#il4, 

*l 3#©0S« i e-K0**fcM«-t-SSlJ^gl^0«l 
5tlcoV'X0-*itSr^r-t-Stttt©iNiftU“^*i: 
u y i ^e^ovN-c^g^2 s'Cft 

*|#U &A®$iE©(l££3 0 0mAfti®#LT»£&fc 
£*o-0'S. **3fe&£ft*ti-*2£5HIIW s 

1 o d B^TXfcSSSiSK*- K©**fcSJt*ftoV'Ttt 
0 — ©ftftTX»«S:*r*oTV'So **, ifctt©fc 
©ft**#a£t©awMiM*i o dBsiTxfcsafitt 

x- K©**:# 1 0 *5tc»0^«:u— ifificoi't 

40 fcSOifefcfccfcV', ffegkZm 1 2lc^LTV'So 

[0 0 7 1] 012 l^-t-4 5 lc, ©i^ 

1 o d BJiiTXfcSM^x- K0*lki:1tkaa« 

«ADi-Slcbfcd*oT*a«*JtttiST'7So « 

mm*- K0*»is«v'fcv' i o^euixfim^sit 

i*- 1 5 d BJ^TtC^y, 1 9*Xf4ifca?£&i£2 5 ^- 

2 9 dBiiSo LFJiot, IBfiKFt- K0**fe«S 1 
o*ui±©»-&-, 3 d BW±ro^tRA^^-fs^:y7-r 

^±*B«[-aa3t»i: L-ca^atfc. t vm^v^r 

so 'smi<vmu'-zimvhz a 
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tfl 9*£U:©»£\ 

LTffl^&trC<bT'iS 

a>^y/V'Tv»iL©«nwa*^rie-cife5o 

[0 0 7 2] 0#'|C, [21 1 3 IC^-f «fc 5 1C, &A®?5ft(D 
«*aE^ $ ittcM'fr tc m 4s c * 

o/t. f)-'gfif40l 2lc 

&At;^!cov' 

TtelOOmA, 3 0 0mA, 5 0 0mA, 7 0 0m 
A, 9 0 OmAO^ixWO«lC*ft$*-caOSSr*3C: 
*ofc. *43, R-©i|M*#U— !fKil[CoV'T*fi« 10 
^-KO^Sfcas^bL-CV'SOttSEAmiffifiwl^WcJ: 

ffia* i o d B&T-efc-sssfi#^- K©*IM J 1 o *ei 
.toStefc, ttSL3B«Jfcri - 1 3 d B^Ticm>J$*vt 
V'5cid*^S*fCV'S 0 Sfc, ft*4fc»S £©£#«: 
d* 1 0 d BJJ1T -Cfr53§itil^- K©*SW* 1 8*£U: 
©4fr§\ flfcSLMJfctt- 2 8 d BKTfc»1W£;h/CV'5 
c t ^SJi/’CV'S,, i4aL\*«E©telcH«* 

</&:£iL-CV'.5 0 LfciSot, fcSL&gJtf4&A®«L© 
ffitel±iffSaB*£4vi\ **#»«£ ©££«« s l o d 20 
B£ilT-C*‘5l8igK J E— K©*»fcJ:o-CftJE3;h/Cif' 
5CiW5 o *43, -jRtaAe«EffldS^fc-t-SC: 
£lc4oT38M^— 

-fbU ^iKIKo^ai^Mt^brSiS, El 

1 3 0gjfttt, 3fcffl*3Mto*fttl4glBB«[w, **# 
5&8fc©a$MStt s l o d B&T-CifcSaSIK*- K©* 
»co^[cj:o-C*a!MtJtis«fc®Sn«Ci:t>^LTV' 

3o 

[0 0 7 3] Sfefc, gfto^u-fltA-GK 
ov>T, ijiagfru— ^gtt^MSrasikS-ar-CtkaKfi 30 
ifc©8!l£&43c:*ofc. ftte, 

|iW^5t, 15t, 2 5t, 3 5t, 4 5tl:f 
ft$-&fc±T?j|llJeS:fcr4o-CV'»5 0 Ell 414, *SI3£ 
wapitis 1 0 d B«T-?fc33§ 
1S8*- K©*#[ti[a«Aiti:©Mfl5Sr^-r^7 7-e 
fo-5 a *48, (WI-^^i'-^KicoVNTM^- 
KcDA^c^l:LTV^coi4^^bro^{c45t)© 
-CfcS. ^^u-^*©«aftl4»ii«He-K©» 

3 *><£©, »a»*J*fc©ii[»W*H«»c 
jjv'-cttaue^kiciaOTttiiiA/if^v'. Jr^ic 40 
f4, v>i*4i©m^i?fcoT'bSA^®i:©^it^i 
OdBfilT-CJfeSaJSK^-K©**^! 0*SU:-<Nfe 
ftlft!t3L&&ltf4- 1 3 d B 4 <0 ’feffii'ffifc * <3 , 38® 
«*- K©*fta* l 8^Ul±T?fenf4«cSL§t^ltf4- 2 
8 d BfiJnF©fitfc*5. 

[0074] Ell 2 -Ell 4 ©Al££$<t 1 , ®&©$8 * 
f o (x) =0. 0 2 6 7 5 7 x 3 -0. 
-2.317929 •••(2) 

fc*3;ft$££a*35*3*l-Cl'5 0 

[0 0 7 8] tit, Ell 614, JBSSI^-K©***:* 50 
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: 1 3 $Mt;tfc 

u— y*jKtt^*sv'-c, mmmtkitmMm*- k 
©*»£»V'«HM« fc*r U S-AWM, 

tfW&a^sbS. tit, **3fe3ifit©^5Htti5 J l 0 
d BeiT'C*>5«Ji«E J t'- K©*«fcH UT, 10^« 

±©#£-lcf4&Sl^Jtl4- l 3 d BElTtcjqilW$^, 

1 8 *gt±©»£\ »a»filfcf4-2 8 dBglTICffllflJ 
LfciSo-C, »««*- K®**a*l 0*W± 
T'fctbl4, 3 dBlSo»^t3 3fe7T-<^«B 
«[cBfi3teSiiU-C*l^5itfii:iftS‘5rffi-e*>D, 18* 
£l±-cfotif4, h b tyZK? 
ir^^Tfg-C'feSo 

[0 0 7 5] tit, El 1 2 -El 1 4 ©SMBGMtJ: 5 , ft 
*#»££©£&«# 1 0 dB£TFfc*5«t 5*Jt(Rto 
H*^tri8®«*- K®*«iWB*:/y 
/ur:'tta©«4©#&fcflM&&4;tTV'5 C i 
5 0 *m^^#^{4, jtftwa«©fiv'»iiiK^- k© 

k©i»««:8 

*$-fr, iitJcJiy^SKE^-KwaSdSfiT-fSw 
t vmm? V i^T's «ca©»^S:»« LTi'S’boAti 
PJ LAV^So 

[0 0 7 6] o£*lc, *JBfti3U#*Ssi4, **5fc3fiSt © 

g^Mfc&si 0 dBfilTi***®®^- K©**£, e 
a5ffl3t7T-f^2 4rt»[c*iV'T»i^y^r^«ai s 
J8£1-$3feB«©Wite©M«^^fc. 01514, D 
S F»c«fco-C^S#vfceaSffl3l67r^^2 41CI8HIK 
K©**tfft*3 U— ?ft£AMLfcl§-g'{c:}olt£ 

*J, 01 5-01 9©MlC*51t£DS.F14it^7. 7 2 
um, 77^^5 5km, ISgo^iSO. 2 1dB 
/km, #ifcl4-0. 0 7 p s/km/nm-?fc5. * 
fc, DSF©H^J®fffii9l44 6. 8 Mm 8 7?S>o-C, £ 
S&ftl44 3. 2km-Cfo5 0 £6lC, €££*5 U-iF 
1 5 5 0 nmt U ±E©#lt«:!&»i»5»S 
tit, 01 5-0 1 9iC^-f#l(C 
fciA-c, »fi«^-K©*«: (K7, ^icj^C-C r^e 
-K*»J <b#1-6) irl4, K©**3t«l« 

1 o dBfiJlTfc/iaiSJSIK^- K©* 

»© 1-S. 

[ 0077 ] 01 5 tc^-f£ 5 ic, mmyu^r^miL 

©«^HMtf4, ^-K«©liJBlco4xTliAL, i|#lc 
*- K*«fc^l 2*fiJl±4*51:Blfi[©±#is»i* 
5o *43, 3IJIIIS4vfcli[[cS-3V'-C7-f 
ofc<tC5, ■=&— K*icSr x, «i»yy/ur>1Ra©fS 
(x). 14, 

6 0 2 5 4 6 x 2 + 4. 006463x 

U— y*4t©^*»*t#i-5**3fc»«©«l^ 
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i-z »-g\ * mmx~ Y<D§k*%mmzi$-rzmftm' i o d b sxt 

ztizzkfrb* t%zi~'<x<D%Mmx:-Y<D%®&<Dfa<DztZm 

MMX- K 1 *fotc 9 ©9&fif4®T1“3o Sot, [211 5o ^SIS^fctttSr3V'-C7-f ^Srfrofcfc 
6 izTjk-r x 5 k*»* x , 

mmm^—Y<D&w<vn\z.'3tixffi'pi-z 0 **, m t^g (x) 14 , 
l 5-1211 9t^-r«licisv'r» itt x 38* 

g (x) =— 0 . 00021418 x 3 + 0. 01097028 x’-O. 185 
3 3 4 9 0 x + 1 . 1 7 0 1 9 2 8 7 ••• (3) 

tttZo (= x ) 

[0 0 7 9] [211 5454tf[2ll 6fcjj*Lfc»ll£*MIJ: 10 £ t X, rW '< 2 4 y frT'sIklL 

9 , R^D/i'7>'»aS:»»tooffiM©u-f , 3feS: ds«±1-5CtSr®j±-e#«. i * , 

eaSffl3t7rW’/<2 4«t»-eea^lBi:*5«aaif j e-K 2 0 Omwrou-f )t©i^, u- 

<D*%t£miiii-Z>xkfr^mkteZc 1211714, 015 ■?yt<D%MM ; e- K©**M*1 8*K±t*Sii^1» 

fettle, HI 6teS%Lfciftj||^i'-U i 3t0^fr y ^T>1tta©38^S:B)&Jhi-5i t 4 

»*Srlfe*Ufcftil6i:SrSi-^7 7-CJS>5. &4J, [211 fc, fftitl 1 , , 1 0 0 mW©§^lC 

7tioV'T:aii»i.f4Hi 5C3SufciajtftiRi-oi&i» i4, *-F*m*i 6*suzxhh,\mm7v*Tym 

-efco-c, IBJgJS^-Ko^tSl^y/UTyttao ilo%±Z&5±X% 5o H^fi«»Ufci s ±»» 

*fc» ftHu, *d« 1 5 OmW©^lcfcH«©¥ifc«:fflV'T^-- K* 

1,14, b& °T|gT, K*« 

S^Si©Mi^t1)©t&oT, 20 a*l 7*W±T*fctU4 (4) SlSrMfcU WM^'J^T 

|$Mi ; 2 0 0mW, i|l ! |4iMI^10 0mW !✓»&©*£ 5 - <b tfT?# 5o 

AttttKf4, *$M», 1,141211 [0 0 8 1] o£{i, fi«77'f^2 4iUDS 

6©^77^tilg (x) l:tt?ix2 0 0mW, F£WI-0)t7 7 LfcS^fcfcttSR^y * 

1 0 0mWSriSLfc^©t?fc5o 7>ilfc3L©3§±£Wr&y-t‘-5 :: t— K#^©&#l^oV'-Cfi 

[0 0 8 0] fc&ffl#7 7^2 4*K45f45^£/y Wl"*. *K»9]#«?f4, 6*77^^2 4 £Mf$ 

/i'Tym$L<D%£.£mi}-f5fc#)Mi. y-1f%;ZMr$ -tZ%7T'f'<a£8bmwi&b£M&b&mm7y *7 

i K©^T#36£HflteTB*tfifcV'o ^tta©«4Hffit«*Sr4*.*^tS:li.V'eLTV' 

lot, 1211 7K4iV'T, ttttii, l*©tt#fti*l. 5. (2)a:ic^DSFlcKi-s^-K 

©'ftt^TIU-SiSH©*— K>Mft©i'~ y*3fe*fflV'5Ci: «til^y ^771 SLroiMt ro|i« f 

*c, 4*^R*:/yA'7/f[SU*» 30 o (x) HMoyt7 7 -<'<fzjs{-f 

±irZ z i:^±i-zm^mxhZo i-ftfrh. &'& SBM&aCf (x) 14, M©3te7T-f^©H3»&i®9A 

«3t7r>r^2 4iSDSFlcJ:oT*i*$ix54»^, £ .« , L.« , dsfo«Ia.» , 

WP»«. SrfflV'T, L.tfo ^fflVN-C 

fo (x) £g (x) X Pw • • • (4) & 

f (x) = { (A.fr /L.« ) / (A-» / Ltf« ) } X fo (x) • • • { 

5) 

xmi-zttf*imxhz> e •?: LT, %ZtlZi><D k-tZ „ CCt, DSF(C4Jlt5A.«o 14 

7'f'<©J&£‘fcl4» a>/5>£ f (x) fcfflV'T, 4 6 . 8 n m\ L.,« 144 3. 2km^&5 0 d^-5 

f ( x ) = g (x) X Pwtii • • • (6) fitl^Px, (7) 5&}3<fctf (8) ^Sr^o-C^WU7cH 

SrHfc-*-*- K*Sfc (=x) kftzy-vytxhtu*. 40 $gL.„ i, ^SilIiA,, ££ ( 5 ) ^RA1"6 

mm? v i^r ym%L<D%±z&5±ir z ztmx%z 0 * c * -efts©#? r / ^<ic 45145^1 / y ^msL© 

45, (5) a:fc331tS3t7T'f^©H»*L-, 14, 7 38£RMf[ <t K**£ ©H«*3ia-*-a C t tfsimx 

T-f^fiifeaSrfflV' T, 

L.ff —a/ {1 — exp (— aL) } •••(7) [ 0 0 8 2 ] 0 1 8 45 «tt/H 1 9 14, D S F 1 14H*5 

tmztiz,, zzx. utft7 7'f'«Dmmo&zxh 7 

z a ttz. 7r-T/<^al4, 7 7^^t5U“f 77-r^24i:LT€fflt^^li, fl^^y/VT^Si! 

ftcQATl^P, aSr»±-rsci©*V'3BS*E ; e— K**feS:^mi-Sfc 

a=l O g. (p„ /Pi.) • • • (8) VXDVyyXhZo Jrft:W{C{4, m 1 8 14 U— Wk<D± 

XmZftZo ^45, (7) ^;45 4t>* (8) ^icjb'lt^a ft:Mi s 2 0 0mW®S^©^77^l, Si 9 f4£ 

©¥li!4Neper (lNeper=4. 3 4 d B) X 50 M^l 0 OmWOl^7 7^t. 
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[0 0 8 3] Ml 8(CjoV'T, m l.liDS Ft ft* 
57T^^Atlit5f (x) 0^7 7t*fc!) 1 AUl 
s f±D S F *s J; Xfy 7 'f '< A t ft* § 7 r -< B {cMi - 
5f (x) 0^77T'fc2>. fiiHleli, g 

(x) t^LT^»3fi®-Cfc5 2 0 0mWSrmifLfci»S 
I©^77^ LTV'3 0 *J8» 77^^AOiM® 
a)i2 0. 0 Atm\ H3Sl*tt4 3. 2km-C&0, 7 

74 '<B<Dm$hmffimZl o 0 . 0 ^m\ IMli4 

3. 2kmm 0 *j»i«*iJ:t5illiiMnitt^»afl[Sr 
(5) £lcftAA3c<!:KJ;oT^lil£ftTV'3 0 10 

[0 0 8 4] -tUT* HlSfcfcV'T (6) atfSfifcStf 
34r- K»x£agtt!U 9 s # 

* dift-r *■ u— ■#*£« * mm-r a c * iz <t o -c , 
y /wr v«f:a©a4Sr«iWJi-s c * as^E-cfc 

3. 77^^A -Cfi3§«^ 

-K©**tf2 i*£J(±T?S)ntf. iiyy^rym 

©3§££E£±-C#, 7r-f’^BT?ttl 6AW±'CS>ftfi 

mm? y /vr ^»iLo»4*»ia-r3 c t &*imxh 

3 0 

[0 0 8 5] £fc, 019 J; 5 IZ, 1 20 

0 0 mWOi^CIi, 2 0 0 rnWOi^i 9 ^*V^E- 

- v*mxmm? y >r v*s5L©«^sri»jt'f s - £ ^ 

El 1 9 {CfcV'T, El 

1 8lcJ3l+3ttil&£ra— (Db<DXhZ> 0 SHI* 

tt, g (x) I^LT±^MP.«.i <Di rcfcSlO 
0mWS:*»I,fcfi#Sr5t. El 1 9 «t b lz, 7 
r-f^A (AHi.) ©#£\ K©*«# l 

9AW-h-efcftff (6) 5S©ft#&J*fcu ft^i/y^ 
T^&©«£*Rit1-5Z£a*-et3. Sfc, 7/^ 

/<B (ftiftl.) ©»£\ K©*»i*14* 30 

y /VT y'tkai©«^S:B6±-r 3 C £ 

^-C#3o *fc\ T'T-r^Aib'ia^T-r^BIwML 
*C, 1 5 0mW©»^t,m#©TOSrffiV' 

■C^-K^SrSnai-SCtiSBriB-e^ 77 ^^a©I 
£-fi2 0AW±, 77-f^B©i#ttl 5*«±©*fi 
«*- K&ttfcfcii^tz (4) S;S:«rfcU K^y/v 
T^MZL<D%£.&fftiki - 3 C t &XZ 3o 
[0 0 8 6] W±> Ell 8fc'iO ? Ell 9lcs*LfcJ:5 
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lz x DSFtft*53t7T-<^tJ:oTeSffl3t7r>f 
^2 4i®J*Lfc#^1?fcotfc, 

$££ (5) SllzftAfCf (x) ?r^Ui-r3C<!r-C, 

3C£#-e#3. •?: LT, frfrZ*- RAfc£W-T3 v 
— »P#*SKR1-$ «t 7 0Jf»^S:»fiW3 C k K X o r 
stjgy y /u7^»a©«4«:85±Lfc i i i ^fti'— y-is® 
*3fe&-J*3Z £#*■<?# 3 0 ±IE©7 t-T^A43J: 

t>*-7 7 ^ • /- 'B ei^©3fe7 r >f Rfll©¥ifc$: 

0J*tfft&#rSi«a* 1 5 . 0 
*t m\ 3I8HM* 4 3 . 2km©77^^C^iI)t 
7 7W^2 4fcttfflLfc»^tt, (= 

P™.. ) ^2 0 0 KASfaJ* 2 2 AW 

JLOStefcRfc:/ y :Hif£L©36£«:KrJl:1-3 C k i* 

^trcfc3Z£2^£;h,3 0 IPKBlz, £ft&&^150 

mW©ii^lwtt2 1AW±> 1 o 0 mWO| 

£tzf4 2 0AW±©^- 

77^24 'xmm? v 7vt 

3££fcB&lt1-3 ££**?# 3. Sfc, HS&Briiflfo* 

9. 0 /t m\ 4 3 . 2km077^^D©i 

^iZtt, 2 0 0 mWOi^®^- KA»* 2 

4A 1 5 OmWCS^Ct- KASfeS: 2 3A> 100 
mW®e®t- KA»Sr 2 2A<b Lfc^lC^^y 
/k7y»a©I4^iS±t§5lir^§t L5o 
[0 0 8 7] **i, ±EEI 15-019 ©M-Cfis f o 
(x) % Am iS&XfiLM liDSF(Cfc(t3jifi Lfc 
DSF£lfl©3te7 7^'<tOl'T©ffltefo (x) 
^i:tT (5) UMr- K*»*3IU 

+ t LTt^.V' 0 £fc, ±E©^j7?l±DSFlCO 
V'"C* US'JItllS^VN-Cfo (x) *«ailxTV'3iS, 

ttwKyTj'^m-tzmmt'h ( 5 ) 

ttl-t-srifc t-ct>Av'. 

[0 0 8 8] ±E©J:5t#e>*tfcBll 5 -Ell 91c® 
5JB«ilS*Sr^V'-C». 2 4 lcfflv>37t 

77^f^KoV't, KAUfct^ov' 

xm 1 i-t t fefco 

[«i] 
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23 24 


77^y<m& 

saw® 

a 

L/ — if<7> 
Ptotal 

£K& 

=E—tt 

& 

U,'=E— 

P*fc 


Urr\ z 

mW 

* 

* 

DSF— 55km 

46.8 

200 

10 

18 

DSF— 55km 

46.8 

150 

9 

17 

DSF— 55km 

46.8 

100 

8 

16 

7 7-f/^A 

20 

200 

13 

21 

7rTf^A 

20 

150 

12 

20 

774 iiA 

20 

100 

11 

19 

77-f^B 

100 

200 

8 

16 


100 

150 

7 

15 

7t77?B 

100 

100 

6 

14 

T77-f/*C 

15 

200 

14 

22 

5W7T c 

15 

150 

13 

21 

AW/'VC 

15 

100 

12 

20 

^T-f/tD 

9 

200 

16 

24 

7r-r/<D 

9 

150 

15 

23 

7t?^d 

9 

100 

14 

22 


[0 0 8 9] **5, S1WX, LV^-K 

1211 5-01 9T*^LfcJ;5IC, 20 

T>mL<D%±%?Eik\zm±x'Z z*- \?*m<Dzkx 
fc9, ®S*yy/U7^fta©38 

£*JiMSU B1 OKSLfcTyf^ir^iJ* 
set. fc5V'f±e£*©$s 
xmmy y 

K±t?t 5^t- h^Roci-eabS. 

[0 0 9 0] El 2 Of*, SlfcflJfflLT, n*5^flc» 
^^vNT^^y/uTymsLcon^^sj-t-sfcfefc 
B2 0fc*i^ 

T, *J»l.tt^#:gi[ffdS2 0 0mWO»^t*JV'-C£- 30 

S*^- K*«c 1 3t 7 r -f '<©Sfc8b»riiSI £ 

U L » > 1 10 fi-tJVtfH 1 5 0 mW, 1 0 0 mW 

®fffi3gico§|#^1-ft,#-Cfc5 0 Mx t£s £&&&& 

2 0 0 mW<7?#-^fCf*, *H 1 . * <0 i>±Mmi~Zm 
mizm-tz*- b**&T2>tit£. ^7vmL<D 

llOti^LfcTyf^- 

? km&£ttzxk, fc5V'i±ea^3R©$s^s*e 
% B * k Zxk lc J: O xmw? V frT y«& l 
©«£*££lw|»Jt-r5 C i tf-C# 5. 

[0 0 9 1] ifc, El 2 1 1*, SI Srffjffi LT, #1*5 
±flE§S«]CfcV'-C«^7 y *7 :/fc3L©3§£&|£l]:-t-5 
«££»& «fc 5 £F£ LV'^r- 7-efc5o 

El 2 1 WSV'T, ftiH 1 u »£{£»£** 2 0 0 mW0i 

awaits* 9 ttHS i it, 

1 13 tt-WWul 5 0 mW, 1 0 OmWlCfeV'-CiK.®* 
K*«ci:eiS’t*53t7r>f^©IISIi»rli8li©B0« 
&jj*1-|iMS-eife5. 

[0 0 9 2] IUSt^I 3II«toTm$^3t 


H/W)- 2 0 d B©*?^* l^/kfcfcttSRMStfe© 
^hyUi&l* fctkaBfiifciOHftSrW^fc. 
C^T?, -2 0 dB©*?>r;*l"</HC:fc1t5RMSifc 
(Dx-^tr h/HBA A.86 £fflV'fc©f*ft©SEii-e&5. 
±SELfcJ:5t*K3BMMri, JfctM9»&©16v'«fi 
«*- Kds§ft®©*V'«S j e“ Kolll^^4i, 
0‘V'-ctt«*7y^7^«:a©»^©w«ii^«*4^ 
5i:?tS!lL-CV'5c Lfci^T, h/MBfcoV'T 

fc, M©fiV'«ig«^-Kt^Lfc, 
/u©«V't,©SrfflV'5ifcil^ife5 o ^(Dtctb, 
M/^!-2 0dB, i**fr^**3te3lfii:©Jt;&s-2 
0 d B£trt©*£E~ KtttOV'-CRMSjfeliJ: y 
h/HBAl- £*©, ttaKSifcioMfilSrW^-CV' 
5c 

[0 0 9 3] 02 2tt, SlJE]Cj:o-C»e)Hfc^^ h 
/HpgA^as £»&&£&£ ©M«*^1-^97-?;b 
5c CCT?, aOSStifet-oV'-CttlilJf^^Sfilffi^- 

V'5c 

[0 0 9 4] El 2 2(d^$^5 * 5I-, — jttflWHKfliJ: 
40 LXX't? h/M®A x» tfmttZk.Llt&oX* ft 
3Limiki>mT1-ZZk&ftfrZo j 
AIMS tf*0. 7nmgU:©1»£\ ftSLBSJt**- 1 3 
d BOT^fty , h/HBAA* i*l. On met 

±©»£\ ftSLMifc**- 2 8 d B6*Ti*oTV'5c 
Lf^oT, X^h/l'gAl.e #0. 7nm£l±£: 
•*5»£\ 3dB£J(±©3tSyc*^ri-5ii»©3te7T-r 
/<«B»JcteV'-Cjafi3taSi: l7CttJfH“5£ij&*'3rf8-C 
S?5. Sfc, h/HBA A.W #1. 0nmgl±i 

*5»£\ * o*$tffc <btf>5ft 7 r>T 

^BBstcfev'-aaiEatw k Lxmm-rzz k a^mx 
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&5c 

[ 0095 ] m&imitk&Ammmx 

xfimfris — **£*©»£ 

bn. ttitmittom&m* i o dBEimsn 
RX-K©*»£L<ttRMSifc©;*'<* h/^Al 
»* tJ:o-C*a!l«JtiSftSESn5. LltfroX. * 
3§Mx- 

h'O^SfKIiRMSftro^^^ h/MBA 1 m A*± 

IE 0 , £*©i£A*«IE:fcJ:tfia«& 

#T*eu-f'l8SS:i3^* 5»^*sv'-Cfl»y y 10 
>'*a©»^*«HWi-‘5 5c 

[0 0 9 6] fcfc, #Hlfc©^fi 1 Ka»a»5¥3M*i'- 

fgiCo^t, Ktfia^«SE 8 *sJ:a«RW-ttA*aE«SBi 
^mm^xmmmx- K©*»t> l< hrms&©^ 
h/MBAXw fcoV'T©£^*»fc-*-££a*»4 
LV\, K«-*aSI5BB*3J:t«atl-aA«flE«H^ffa^© 
tag|Kffl£fcttSffittffl©*^£tt*J»fc t tc®&X 
b. ^©fflS*SHSfcf±«j!lE®H{w|8)eUT¥3fft>- 

y ^T^tfcSL©M££&$iJX 

#5o 0f^©ffl*ttBa*5«fctniMifiH-eife# 20 

r»*IC0V'T» *£»© 
m 1 xm.m Ltc*m&i'—r$mk 
n$i-rzzk&- c§5, 

[0 0 9 7] Sfc, ^fl£V-D-*gB©#^|cov>r, 

^Sa&iStfcU-C'feav'U HlfciSi-J:5*BH#ig 

©U— $*-?»*<, Dr^U-f^SAS (Self Align 
ed Structure: g efi^fllJt) Si"— $*£: LtTfc&V'*. 
£<b(A laljfft^l 3©ffi*JCOV'T 1 feGR IN-SC 
H - MQWjgtti 3 ©±lB««©^ft bf , TSU^X 
t>fcv\, $61^ UltfBHf- 1 3 tt, 1 ^— !P*Jgi^t3fcd* 30 

5o Sfc, ®#r*&Al 3©*¥#rtI©Bt-3VNT', £® 

UTtftV'. £blA LtGR I 

N-SCH-MQW#5fiii-5iK.®ll*<, 

Woiit LT’b&V'U 

&l\, 

fcffli'T’b&V'c 

[0 0 9 8] (^©^$2) ot'lc, f0fe©®ffi2fc: 

1 tcisi'-Cfct&E Lfc«fc 5 tA ffa|y y yur 
vma©^^^^ij-r5/c:*ictt x ^&©mmx-k 
fcaft-t-SiNMfrt'-- y-*g@tc4b'VN-c, mmx-k© 
**3t»«lc»r5a^ll[ds 1 0 d BKTi*S*fi« 
x- K©*Skd J 0fJE»6t±'C«>535\ RMSfto^^^ 
h /n® A A ms T, 18 

Mx- K®*SM3J:tf*'** h/MBAA.* (;ov>x 
tt, !fiea©#3&tJ:oX±iL 

L fciioX, S«IWlCtt0fS&©«at©^ 
«fld'-u*2g«tti-'<-cBi#^y^Ti<'«a©*±S:» so 


ftM 2003-324246 
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$IJ-f5Ci^pj|g-cfcac 

[0 0 9 9] L/5>U ^£H®i6rfe>o#BE|Cj:oT 
Wt-FfflWJ:^^^ hA4BA*» iSKH- 

mv mat % b 

-f5 0 £©J:5*¥*#:i'~ f&ttfcMftigU: LT<£ 
ffltfcl^ »ajyy/ur^»a©«^*«iiM-#-53.i 
*na©««2fci^52NH!|cu-if 
3Stt©31tfJ;frifc*ffll'T, Jsb&ttftU: LT&FFffr^ 

[0 10 0] *Sllfi©»ffi2ti»A»52|i^fl:>— tFiKtt 
©aaiJ^&©Afttt*^nir;*l::oi'-Clft?l!’t'5. IS] 2 
3 a,, m£©^ii 2 

Miit57a-f+- FXfcSc 
[0101] £1\ 3§Mx- K©*»©»l£&*i£* 
5 Ury/SlOl). iiftttlcfi, RtHB&ISH, 
RffttASat«SHlcfcV'TU- L fMigfcfc'Cftix 

t, 3§Mx- K©S*ft3£&K*H-5^Htas 1 0 d 
B£TF©MMx- K©*tt*ffJW-f'S. 

[0 10 2] ■£• LX\ *?*/-/ S 10 1 -CtfSJLfcaS 

«x- K©*fttoV'T, l 0*£t±i»5i»©«s£**J 

w*5 (^7^S102) c MMX- K©*»i6*l 

o*5fe»©»£\ ftjfii-s * F J/^S 1 0 4W£frU 

»bukx- K©** a* 1 o*et±©*£\ 

S 1 0 3 (r#fTi-5o 

[0 10 3] *;©&> X7-v?S 1 0 1 XfttgiJLfcMS 
x- K©*Rds 1 8*JBt±-C!feSa^!6»©«3fe*fcc* 
5 Uf y ysi0 3) 0 |g»-K©Wl8* 
£lJbX&53§3\ Slllli©®ttl-eittWLfcJ:5t3taife 
©'>*vM£S©3t7T^^««»li*5V'T]aie3fcWt L 
T&fflFfgX$>5 0 Lfc^ox, *S«X- K©**** 
1 84e«±T?*>S¥»fri^— tPM^ov'-CH:, iftFfn 
k UTiiSiJ$ix5o 

[0 10 4] ^fy^SlOSlIfeV'tJSilB^ 

- KOJWfW* 1 8#5fc?SX&o'C’b* 7T77‘S102 
X%mmx- K©*»i* 1 0*£l±^J££ftTV^o 
Lfc^oT, a*©^ttlT?’bttMUfcJ:5K, 3 d B 
K±©*a*S:^ri-53fe7T'r t 

U—rRBtoV'-CHi, 3 d B^±©3fe«^^^f1-5 

L-casu$tu 

5c Sfc, x^ry--[e]^#Jitfc:7-7^iS^ (#H 
2001-36914 5#fii) 3taycSr^T$*V' 

EDFA (ErbiumDoped Fiber Amplifier) fflirLXil 

&J1-5X<b'bFfgXfc5c 

[0105] *LT, ^fy7°S 1 0 2K*3V'fx Rtt 
MSISffl, !S:ft-aA®?5ftl5Hi;fc'V>TaM^x- K©* 
m> i o^a^JWjtsiT/fciNiftu— y-^a^ov' 
T, MMX- K©»^ l 0*«±i*5fflai5H» 
Ury7°S 1 0 
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4) „ mi z&xxfmi k 

©Aifcfi&Aimfc «fc k <t o x&m zg n 5 o 

ffiBKfcV'Ta®®*- K©*BW J 1 0 *£t±i*5» 

fcd s oT, 7*?y-f S 1 0 4 ©MfeftSrafcl"®^, RJfc 
S^fcaKI5H^J:0'aEA*««Ht43V'T3t7T>r/'< 
««»ojafi368RffliU-caaiJ$ii/5. «««"&- K© 

1 0*6t±t *5?B«t5H*5 J:t/aA«»E«BBis 10 

*©&», ®fi)taitiiBffl3fc7T>r 
^t©MH^iev\ yx— 

DF*fflV'fc3l£7T>r^it«S&B©J:5^ «B^y/v« 
Tv«Ea©*^fflBi*6ftV')t7r>r^«*B©a 
a3t®ffli:UTi»W$Jx5o 4 fell, 3dB<fcy*>A£ 

[0106] (*a0J) £ffi©a® 2 
—tfattoagij^feoaE^tur, »©3 smx-k 20 
KJ;oT»/fc3;ft5»«Jfc&*'<* h/HnoV'T* -2 

0 d B©*7d'*^^M':fctt5RMS8:©;*'<*' h/U 
if© A A Be 

fc-5„ H2 4tt, *»ffiUC36>i»5ilSiJ*ifeSrttMi-S7 
c— ^V— f'*efc5o 

[0 10 7] s-f, ffl^fc£*3¥®ft:i'-lPiS«fc 
oV>T, RMSftO^P/H4 1« ©M&rfcC 
*5 Ury7’S2 0 1) 0 ISf+M^tE 

Ws KtfaA«i*«HtJ:i3V'Ti'-1f»lgSrfc'C*V' % 

7^ hV7t7>f f-f la otu-f 30 

MU RMSlfero^^ h/UBA i. SrW-ail-5. 

[0 10 8] -tLT, RMS®©*'** h'HBA 1. 

#0. 7nm£l±-?S)5W^JSt5 (7r«y7S 
2 0 2) o ^h;ViAl»e ^o. TnmKJhOi 
3\ ^fy^S 2 0 3fc»*TU SftiHII, Rffft 
ASMffiffl X 0 . 7 n m^m bteZ> SJEtEffl S fc 

^■fj'T’S 2 0 4lz&fri~5„ 

[0 10 9] ^<D'ik* 7*7- y-f S 2 0 1 Xf+)®l IfcRM 
SSe©*'** h/MMA X* 1 . Onmfili-CfcS^ 
5i»*W]£1-5 (7Ty?S 2 0 3) „ h/U«A 40 

Xmi&l. Onm ni&VMMlVb 

mm Ltcxo »r>'m$L<D%±z+#m\x 

£57c*» fcfei*Sft7 7^'<*fi»©®fi3fc»fcU-C 
ttffi«r®-Cib5fca&, ffUB&i: LTi!SiJ£ft5 0 
[0 1 10] — *\ ^7y/s 2 0 SteteV'T*'** b 
/HSAU d*l. Onm^fcoTU 7y L y7’S 
2 0 2 tCfcV'T.*^ h/HB A Xoe #0. 7 n mJJAJc 
iWSSH-CV'5o Ufc^oXs &*©»!» 1 -CfclftBII 
ufcj:5ic:3 dB&±<DytmfkZGi~z>yt7 7 j '<mm 

*©Bfi#®£LTM1-«£ia*^®x;fe3. *©fc 50 


^2 0 0 3-3 2 4 2 46 
28 

*A *r S'T'S 2 0 3X7^ h/MHA !■ d 5 1 . 0 
LXaBUSfiS. ^-Tlf-lHlBdJW-JRLfc^^v 

3tffl5feSrW$*V'EDFA (Erbium Doped 
Fiber Amplifier) fflt UTil5lJ-f £ £ £ ’b^TffeXfc 
5o 

[0111] •€: BX\ 7Ty?S 2 0 2fc33V'T» Rtf 
R&ftBI, RffttAtt«t©HlC*3V'-CRMSfe©^^^ 
h/HBAX» #0. 7nmM^iof;|^ 
h/HgAXws a*0. 7 nmjsl±fc*5i&£ISffl$fctt 

m«IEffiH^# ; fei _ 5!5'5i5»* J l ! U3fei'S (*As/7°S 2 0 

4) 0 R9t-&£ttgg. ^imAlSiit^tii^fco 
XT*'*.? h/HBA X«6 #0. 7nmEiit4? ) ^'i 
£-et>, 7'**9 F/M>1A Xrn &0. 7 nm£t±fc*5 

LT®fi#®iLT©ftffl2^Ri*Sfc»T*5. * 
^ hA'MAila i«0. 7 nm6A±i*SfifilSB« 
7c fia^lEH Ufc»£\ -tcotSffll-PS^tfcSba 

\,x<Dm'&z%-rz>*m$-\'- rmmt u-casu 

c £7c, o. 7nm£Jl±fc*SlSHiJ s # : fiEU*V' 
»£•«:, ®fi36»i:EDFfc©EiliSiS»Ufc3fc7r>r 
/<«BR*©0fi3fe®*\ 3dBiH*#<, 
y SM©3fcS3fe*5M-i-S3fc7 r 

LToaaSrW-t-SiNIft^—y*^ UT 

[ 0112 ] ^uis©affi2teJ:tj«aEa«fca»d»5^® 
ft: U— y*®® ©aJ8'J*fel- «t o Tij^ft: U-lf »®Sra 
SiJ-r5^i:T«T©fU^d*#fiEr5. 
EBLtlil^- K©*»t> U< ttRMS&co*^ 
h/uyeAXBc dsas»-f-«*^T*t>, 
5ct-ca«ncasui-5iifc!i*'e#5. Iloiln? 
tfiPJL7cJ; 5i', 

2|6®ftcu— 

A*®tt»wttil[»0B«-tirf, aiSK^t- K©*®^fctt 
RMSfe®^^^ h/H|®A Xae IC±oTft^$^5o 
Ufc^oT, «fiK^--K©*®SfcH:RMSife©^^ 
n/viAi* &tirmt&zbxmm7'j*TismL 
&%±irz¥m&\'-r£wt* a^L*v'^®ft:u- 
t zmwii- s t ^^itgx$>5o 
[oii3] s/t, aaa^e— K©*»^fcttRMs*fe 
(D7-<# b/Wll® A lae ft, afiU^3t©ife^S:affl-t- 

fti'-T&mvMmz&mfmfemmommz&mti- 

6Zt&X£& o -tt£t>h* ® 1 0 X^-f*«fc 0 /<e^$S7«c 

mfemmft&mvfo' t\,' 0%\&zG-fz> o 

[0 114] $ &JC, 1 0 4S7cli>>-r 

S 2 0 4lCfcV'-C\ ®a^y/UT^»aS:^i:*V'fflffi 

as, *®ttfflS:2WS1-5^itLfcfc», Rtffite 
fflfe i tWtt&A*fflEi£H£«:fc«o T^#^St7c $ 7f 
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^mt-fZZktfX'ZZo -ttefrh, £f5ffliC®oT{£: 
£iii, m^i5ia£Pg£ 

-r 5 c t xmm? v *r y&nom'kzmi-tz zk& 
x$. ®&%Mk Lx&.%ir6zki>-*imxh6tctbx 

fc5 o 

[0 115] ^BW-fcV'TRMS&Oy^-fy 
U^/V^r- 2 0 d B k LXX^t h/MBA 1™ ©8Jj£ 
SNfcCfcoTV'SA*, fliioy w^y-ey^y h/v 
«AA. ^SlllSraSUUCfcft 10 

v\, mmyv/i'T'sm&<Dm±<DGmz%z-zizhtz'i 
t, (SV'3ll«©«fi|[H— KSrSRUfc^^^ h'MBT 
fon«iVNfcfe-T?$>5„ Lfc^oT. fcfcjitfyy'fy 
^/^-2 1dB 1 -2 2 dB^^$bt-(ST$ii:T 
h/HB$rS8£lyCt>ftV\, :©I^ — 2 0 d B 

©»£hftttL-casU©SlBi*5*^y h/MBlim 
mo. 7nm. 1. 0 nmifj ^/S<*5o St. f£ 
V'M^BSSEH^e- KSr5RT?#5*e)tf- l9dB. 
-i8dB«artav'. cos^-ir «»»)©» t 

t£6^^ h/HBttO. 7nm, 1. 0nmJ:<9k#K 20 
*5. y^yi^/yfcEXLfcSteoaBUroSJSh* 
<5y^y 01 0fcj5«LfcaiJ£gHM?* 

fflV'ixff t*5i* 5 - k tfV* 6 a 

[0 116] (£%®7£jS3) otffc, CO^OHiS 
®?B»3ICOV'-ClftW-t-S. r©|6ai0^ffi3-ett» ± 
aiftjssojn i 
-A«ffcLfc *>©■?*> 3. 

[0 1 17] 02 511. CCD|gPJO||ife0^fli3-Cfe5 
6o 02 5lC*SV'T» 30 

±a l tcmmvrm 1 -c* tt^ft y-i^gic*^ 

y-'««3 lSr^Ti-5. 

a-/v©gH:i: it. C u-W^Mi’iaotW$ 
ftfc/<yfr-^3 9©rt»j£iE±fc, ®£®#Pg®h L 
tC^fx^'^a-ZVS 8ASEtt$^5. ^A^x^E- 
S^a.— /W3 8±{C|i-<— * 3 7 ^*$*1, CO'*-* 

3 7±l£|±fc- t">V^ 3 7a #6*3*1*. ^A^x 

ffittlcj:o-CftateJ:t«inf»*ff5!i^ !fS 

S3 1 0ffl«±#MiJ:5l8fitt*-f^Sr»Jhi-Sfc«>» 40 

±h LTftiP«h ItiitS. 
i?a-;V3 814. U— !P3t^0faoK*ttt:L-C*V'» 
ftiLxftv'fiiciii, u— tf 

L-C#V'M^IBI»i-5 0 C©«*WJ»tt, AftWfc, 
t-h'^3 7a±t*J)ot > ¥3«*l'-lJ i Btt3 1 
©iS»WE*3*tfc-y— $** 3 8 aOfctHtt&fcifc 

pL^'aisgii, a#, 

3 7a ©IB*#— Jfetcftfcft* 4 5 KX/uf-x^a.- 

A^sssrsyw-r*. Sit. ^ so 
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ft:u-tlf3 l©8g»S«E*±#S-fr5te*or, fc 
- t">y^ 3 7a 5 Kl^/U^x *'?=>- 

-/v 3 8 mm-t6 0 z<dx? ftimmmzn ozk t 
lot. ^£#u-iFa£*3 l©ftfi£:fcte&i«aJt3-ar 
£»S 0 ©iSa±fcfc*T 8 !i£*S o *Jo\ 
t- [">yy 3 7ail. th;tffyV4^y Kfth*©i^ 

anew* t> o# ® t s o -c«jfci-5 c i #ms li\ 

mii. t-h->^i73 7a 

6k. K*aEa^o»ai*»IW$n5i'e)-?fc-5. c 
<om&* «*s*tti9*se>ti«o±u Lt'bM.&umb 
®%\zt£6 0 

[0 118] ^-*3 7±fcf4» mwtl!3 1 
*Sj:lW--$;** 3 8a £SESL fct — h'>^i7 3 7 
a. |1 l-yX3 2. h^^-— K3 

6#e*3*i*. ^wfit3 i#&njat3*i,fc 
11^X3 2. T^yv-t 3 3. £4 
tff $2 UyX3 4$r^U 3fe7T^'<3 5±li^jRS#l 
£ 0 12^X3 414. U— FftOftll-h^&oT. A 
y*— ^3 9±fcKtte>*i, *SR&tt3ft*ft:7y>r'< 
3 5(Cft!£3-m3 0 **5 % ^-=^7* h^-r^— K3 
6 fi. iMiflcu— rgg3 
^-y&ttj-r5o 

[ 0119 ] u-^e-v'cl-A'-c 

14. «l©tt^»i&* h*(c:4 6mm 0 fc##Jg»rtfcS 
A*U*V'4 5K, f«3 1 

3 5h0lWliT>ry V“^3 3*^‘4S-&TV'«. CO 
T-ryi^-^ 3 3{^f4, 7r^l'-f4^4 ffiV' 

ytasfeoiNIflcu— 'i'sy^'s 
s:o««*ft#S!T*< . y U- 

^SrfflV'SChiJS-etSfcJb, (R I 

N) ftSriSI-ScidST?#, T-ry 

#c*/j'S<raci^-e#, ttaxHfess. 

[0 12 0 ] tfc. 3t7r^/<3 5j»iBlcte»t5R»JR 
9-*^S3 UcWA*-f5CtS:att6 
*7r>f^3 5©j»istt3tfflat*rtifc#ux#ne> 
jc*5±5tcafi!iS*t-CV'5ChA*»*U'. 3feyr^ 
/<3 SoaffiSr^AJcafiJS-rsch-e. )t7 7^'3 5 
Offiffi-CKIt Ltcft It I'—ffttii&tJjfa iztt Lxm#> K 
jifft. iicf?A*-t-5cim& 

V'. 

[oi 2 i] sfc. ii©F/l3-ei4. Hlfeoaffin? 
^b^^^-f ^ ^®^^'yx-7WfcLTV^5fc:^6, 
fcSL3iSit(-OV'T- 1 3 dB«T^L<{4-2 8dB 
WTOjil^^-r^o JtOfcfe, -13d«TOi^3d 
Be«o3t»3*cS:^ri'53fe7T-r/<H»**icia^iitpc 
ir^pjfg^ -2 8dB£AT©»&ffi#©3fc7r-r^li 
♦BSfciB^iitpiiijspra-csbs. c^tcio. 

y /VT ysaroi 4 »Jt 5 c h as-e# 

[ 0122 ] mmv&m 4 ) o§*ic. 
a»a»53fe7r>f^i0««lwOV'TIttMi-5. «*©* 
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fi4[4, 

LfctfiD'C'fcS . 

[0123] i26l±, Z<DmW<D£fe<OJtm4-ChZ> 
'y?mx'hz>o :©7^ 
>"it4>§3ffl4, WDMilff '^^xAtefflVMb^-So Hi 2 6 
Kdb'V'T, C07Ty jgft$F4, ±aiL/c«0^3 

t y-c u - - ■?* i? *- - A, t ra-flt , & (o u 

— f^tv^a— /V 4 0 a~4 0 d SrfflV'fcWfigtftoTV' 

So 

[0 12 4] 0 a , 4 0 b 10 

14, i«I«»7r-(^5 1^LT, mfc©3§»4r 
- K£W1“ S 4 l a 

L, ^ff:wf^a-;M0c, 4 0dlt ft& 
Ift#77'f^5 l M©fg»4r- K*W 

t5 L'-f 4 1 b Hffl*t5o 
-?, ;V4 0 a , 4 0b tfftM'tZ 

U— tP3tl4, PMft*-CibSo £fc, 
a-/M 0c, 40 diS||gt5V-f)tl4, PJ-R* 
tfc5^^1/-f^^a-;l/4 0 a, 4 0bd*«£ 

1-Sv-f ! 3fe©ftfifcttJI*So cmt, 20 

«R»#tt*tf-+-Sfc»-efc!>, 11^^7 4 1 
a , 4 1 bti<£o-CM^#]4^^$t0/cU — fftt 
LTm^-fSiai-UTV^So 

[0 12 5] #M^^77 p 7 4 1 a,' 4 1 bi»&ffl* 
£*tfc, ftfcSRfifcfcofcv-lFafett, WDM#7°7 
4 2K«fcoT^/&£;ft, WDM 

^7 > 7 4 5^U77yiHlffl«)ti L-Clftlffl 
7 7dV<4 4lca7j£*lS. COfilfitti&SAASftfc# 
Sfll77-f^4 4l:ii, 

30 

[0 12 6] JfiSi77>f^4 4rtl£*iV'-C7^yiifg 

mm*ft) 14, WDM*7 B 7 4 5fcJ: 

XFT 'i y y — 9 4 6 £^U-C4r = *##gEffl#7°7 4 7 
fcA*$*iSo ^=^7t^SEffl^^74 714, 
3te©-»**iJ«l[iIB4 8tcffl*L, »9 0««flH^3t* 
tHTlfti: UTflr#3tffl*7T-r^5 0lcffl*i-5. 
[01271 flflttmB 4 8 14, A* Si'bfc-tt®*«flr 
0 a ~4 0 d 

fct^tfatMSrlWffilU 7-r'si f 
«©fl»»«a* s P4&*4$tti: * S J: 3 K7 -f - K/< y * 40 
iw«i-So 

[0 12 8] Z<Dmfe<DMM4\ZijkLtz7-?yig^$sX 

0 a 4 5 1C LTV' 

So *fe\ i*U'j:5t, fx^=L-/v 

4 0 a ~ 4 0 d 14, BftOBSUR^- KSrW UTV'Sfc 
£, Mffi^7 7d'^5rM<-rS^i:^-CtSo £ 
coism, HM**IS5i 

1-SC<t^7?#So 

[0 12 9] &db\ [2] 2 6 {^7^ LTt7^>'iSi| | i£eF'C14, 50 
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(ii!!l^7'74 1a 1 4 1 bSrffiV'-CV'Si*, @27 
5 f^-v’a- 7^4 0 a , 40ci 5 

lb, lSr^t-CEffiWD 

M#^?4 2 S 4 5lCLT'b«tV' 0 Z(Di§ 

£-, 3.-^4 0 a, 4 0c®«ffi 

14, fi«BifM$7 7>r/<5 llc#LT4 5&fc*SJ:5 
(CA^-rSo CiT, JtaufcJ:3fc, u-if 

-tv's.— JV 4 0 a , 4 0 c 14, K&W 

LTV'Sfcfe, «Wi7 7^f^ 5 l£M<-fS- 
tiS- C§So C4i^4or, ^®^#77d'^5 li» 

- 1 , 

srtms. 

[0 13 0] Sfc, ¥^U-if^-v f aL-/W4 0 a ~ 4 
0 dJrrtBStbS^Bftu— U-CBfilK^E— K 

»77^5io*jifi<tsc]:ms. 
3616**- Ktf 4 , 5*K*Si, &»*«» 

BfiW77>(/<5 l<Dg^^S</4Sfc*, 
«»ffi*flii^'i[ft*ffiiii-SCi35*T*#So Sfefc, 
BSK^— Ko;fc^l#A-tS,i:, at-^ h*d s S 

<&!), ■7/K77'l'Xl-4o-C'(i7t:S (DOP: Degree 
Of Polarization) dvj' c? < ft 0 , 

££a«jlB£*0, Cttlcio-C’b, 
B^t/J'Bftti-JBiEiii-SiiiJS-etSo 
[0 13 1] £7c, ±3fiLfc«©^l»3iJS#-J-S^ffl 
S6*Sr9T^«ffilSl^jt.Sriis-CSS. fcirxtf, 

/MzlfcLTffi*t3&a9HF (RI N) 4fi*1-SC id*T? 
tS©4?, 

So 

[0 13 2] SfelC, C0 7^>iii|il§§7?f4, 7 T -f^ 
^ u-r -f v ^ * m V y— f- =e '7 3.' -/Writ L 

iJjfcv'fcft, z<D£frbi>' 7-?ytgmo£fei&, itM. 
tti#ftsrfcms, 

[0 13 3] §blC, ±j*Lfcl0te©^lfilO2j £ Bflci<' 
-f-'^fi!4, mSSSJtlcoVN-C- 1 3 d BWTtU 

i4-2 8 dBarcofgsrw-rSo 
ffi4i^'X3tifl^3 d BrngM-rs^-a-ic^ma 

Mfitfcjis- 1 3 d BSlT-eifeSN^ft^—^iSBSrfflV' 

-c^y d ^»a*^ic«iiwi-s c t ^-e# So 
Sfc, *l5*O»tt4fc*iV'T3t0aifedSKi:A/^fi 
2 8 dBsnF-cfcs** 

-rsrti*T*tSo 

[0134] Jfefc, 0 2 6454t>*0 2 7 
B««14, a^iajB^TfcSi*, ±^Lfc4 7^, ¥ 
0 a ~4 0 d as?fJ6Lfc®fi3t 
^WTii-Sfcsb, Htf^Sb^^-CfcoTt), »i^]®i® 
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b Z.ki£-Z% 

S„ 

[0135] tzkz-\t. 0 2 8 (4, ffi 
Lfc9^Viti|iSO#^*^i-^ny^BI-Cfc5 0 0 2 
8 (C^ Lfc7^>l§i|>I§§(4, 12 6 
SCTDM*y74 5’ £T-< y u— * 4 3 <Di£#(.lR 
(tTV'S„ ^0WDM*7 p 74 5’ fc(4, ^frU— If 
^a-;V4 0a~4 0d > ift^7'74 1a 1 4 
1 b^cfcT>*WDM^7°7 4 2\C%tl?tltt]fcLtz¥mfc 

0 a ’ — 4 0 d’ , U 10 
4 1a’ , 4 1b’ fciO'WDM^/74 2’ £WL7c 
0 Kd*SHaE$#l, WDM^/^7 4 2’ 
fi3t*flr#3ttrai:^rtitai*+5«i^r®fiS:fT5o - 

©B£\ ^i/-f^ a -;H0a’ ~ 4 0 d ’ 

14, 

v?aL-A'£fflV'TiASfcfc, R i.N#'h$ < , BfilfrSiB 

&R:*ttfcfr5Cfca*-e#3. 

[ 0136 ] i wim\z, 0 2 9 14, i t 

El 2 9 

ic^Lyt7^yiiiitgf4, m2?\c^Ltcy^'ymm 20 

[CWDM47 7“7 4 5 ’ 5rT-Yy 1 ^— ^4 30j£^lc^lt 
TV'S„ CCDWDMvby? 4 5 ’ fc(4, 
i?a-;V4 0a, 4 0 c 434tfWDM:*:7 B 7 4 2 (-Srft 
mmifc^lfr^-f^v;a-;V4 0 a ’ , 4 0 
c’ 43 ilAVDM# y 7 4 2 ’ SrWL/tlillSisafettS 
*i, WDM^/74 2’ «»5>ia*S*uSBjE3tSr«-»3t 
tpii:^iftucta*i-5iKr*]afiS:fT5. *m 

#l/-ft^-;H0a’ , 4 0c’ (4, ±$Lfc^ 
te^fi 3 ti<5m i^-if tv^a 

TV'-Sfctf), rin2vJ'£<, 30 

C4:is-C§5.- 

[0 13 7] f-fc, 0 3 0(4, u 

fc5-^>'*««©*^Sr^-f^By^Bh?a!>5. 130 

ci^ufc^yttfism, 02 

02 8fC^LfcWDM^y74 5 ’ , 
U-f^a-/M0a’ ~ 4 0 d ’ , 

4 1a’ , 4 1b’ 454t>*WDM^y74 2 ’ ZZbiZ. 

Rtf, IfcfrBfifclifcfrBfiifcfrS. £©»£\ 

U— if^VaL— /b4 0 a ’ ~ 4 0 d ’ (4, LfcHJg 

3 40 

fcfe, RINAS/J'$<, 

7?# •So 

[0138] w«|i, 0 3 1 (4, 
Ufc9-^>li«»©«flit*^i-yoy^0-efc5. EI 3 
llC^Lfc9^^««»l4, B2 7t^Lfc?^^«fi 
02 9 (3l7F LTiWDM# 7*7 4 5’ , ¥•>§ 
ftU-f ^5/a— /V4 0 a ’ ,40c’ do4tfWDM;*7 
7*74 2’ fc^iblOStf, a^Bfliia^BfiirSrff 
7o w©*Mh ^l'-f^^a-;H0a’ , 4 0 
c’ (4, ±^L7cHJS0M3lC^S^^L— ^ 50 
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^a-A'fcJBV'tVSi ttf), RIN2vJ'£<, W^Bjg 

fcBJMNcfT 3 

[ 0139 ] **5, JtiSLttir^jafi^fcsv'tt^ 
(t s kb v ' e> ti s 7 yi#^ 

#SSSL*S8 0 0 pm*lffeotU^ G 
*fiSfiLSr8 0 0 pm*]** ■*-*£, ±i£Lfc.fc5U: 
»««*- K©-=t— raiAi^< * 0 , 7-vyifii 
HKMk UTfflV'5»£fc!B®iHr- K©*B^*< ■ 
*9, *£*m&fcfc3-*a s T?t *<**#, mr^ 
Bfi»4«^BfiliitRL-Cfitii*-e#t?fcft, &-f tt 
#fi»fiLiS8 0 0 /im&±T*>3&5(4*V'. 

[0 14 0] ±xllUfc0 2 6 ~0 3 1 {-^Ufc7-^>±i 
*I§§(4, ±i£L7c<fc 5 lrWDMii(f'>yrAtciiffl1-S 
5. 03 2(4, 02 6-03 ltC^Lfcy^ 
yi#®S!£iIffl LfcWDMiiff ^7 

[0141] 032 fcfcV'T, »©s§ff$&T x 1 ~T 
xni»e>36ias*ifcifeSA.i'-Aii©3fea#(4, yt&fcm 
6 0(c4oT-a-jfe$dx, lo©3t7r-f^6 
HSo :©)fe774/ j !6 5©eailS±lw(4, 02 6-0 

§§6 1, 6 3 CTEBSiX, ®3LfcttflM§- 

brnm-tz o co3fc7r>r^6 5±*ea&ufcflr-»(4, 

3t^R»6 4l:«tot, «»©R*ll~Xn©3feflr»fc: 
a»OSffi«Rxl~RxnJCg«StLS. 
ft 43, 36774^6 5 Jh(C(4, •§•©# 

iO, ® 9 tU L£:43C.ft 5 ADM (Add/Drop Multiplexe 

r) tmx 

[0 14 2] ft43, ±34LfcS5ffi©Jiyi!84T*«:, HJfc© 
JgR 1 fcjj*Lfc¥3M*i'— 9**611*5 V'(4«O^B 3 
6J3©B 
c^l-Pgfb-f, tckz L 
( 4 , 0. 9 8Atm*ifOEDFABfiffl3fc»iUTfflV> 
5iid*T?#SO(4W6»i»-e*>«. #1-, ®Jjgft©ED 
F s -eoeaSSBiStt k m~$C+ k mWi t * 5 4 5 * 
EDFA(£43V'T(4, Slifc©®Rlta3»J&»5¥£#l'- 

ea&^©B®yy^ 

Zk&VSZo 
[0 14 3] 

[^PJ(D^mi £*±RMLfcJ:5^, tf^l-343 4 
t^6~i 3©^Bj(c4n(4, %mm^- K©ft*3ta® 
1 0 d K©*B«s 

0fJKfcfii±-e*s«]StLfcfc«>, ii^y/vryiSL 

c <t -c^y y /vr s t 

[0 14 4] Sfc, «3ftS4, 543 4t>*8~l 3©^?^ 
IC44U4, h/V©RMS^C^^4 h/U 

*iSr^a«±J£V'C 4: i Ufcfcfe, B®yy/PT^tt 
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SL&UHWU 

5 zt x mm? v *T>m%L<Dm±&ft±\cmixz s 

iVN5»***i-5. 

[0 14 5] 27c, «*5i 4 ~ l 6©«9!KJ:iXtf, 
§it*if l ~ l 3 ^-1fS6ltSr 
flx.5i^i:Ucfcs!) ( »afc/y*r:^1fta©»£*fc 
^jqiW-c# 5 £ 5 $££#1-5 „ 

[0 14 6] 27c, IMflSl 7 ~ l 9©BBHteJ:;h,ff, 
»3ft«l~l 3©V'i"ttd»lci»a»52N»ftu— 

fctttt*«l 4 ~ 1 6©i'-fHa^i»^52NM|:^— If 

a©*^S:^[wailM Ufc3t7 T 
5<tV'?$££#1-5o 

[0 14 7] 27:, ffM2 0~2 3©^iatl«> 
*600*- H©»*3tMfc»1-50*Mil»s lOdBEl 

T©«I®^~ KO^iRB^y/UT^ttaoJMi© 
W^£fi1fP[a#£lr1-57cit>, S8S00*- K©**fc 
&0£1-5::fc-e, R^y/uT^tta&IB^i-S^i: 

£#1-5„ 

[0 14 8] 2fc, m#m2 4<Dmmz£intf' %m& 
g*'** h/H^oV'T, RMSfeO^^ h/Mgi:, f§ 
y /U7 l"1fta©B£©#B i li*IMH««:*1-5 7c 
fc, SSBSEfi*'** ^©RMSifc©*'** hA'W&aS 
je-rscfc-e, ai^yy/ur^ttasr^-rscfco^i 
v'2Nlfrv— y*£«0fl!ifc*iS»J-e# 5 fc v' ?$££# 

1-5 o 

[0ffi©ffi¥*!ft91] 

[0i] £jfe©^mic:a^5¥^#^-- y , K«©*Ji 
£^1-jE®0-?fc5 o 

[0 2] nffio&m l lc^d'5 £31# u-lf 0*©«3S 
*S*1-«ifi®r®0-?ifc5. 

[0 3] #is©^mi^a>5£3$#^-- y-*0s©%0 

[isi 5 ] 

£^-TI2]-?£>5„ 

[121 7 ] K©***0«fc»*52S$HifcJ* 1 

0 d B BIT t * 5000*- !*•©*»# 1 4 * t * 5 £ 

HfrU“tlI©%W^W77-efe 5„ 

[12! 8 ] «S«E^“ K©**tt0*lw#1-5iS£tta* 1 
0 dB«T£*5*B0*-K©*»*S2O*£*5£ 
y-*(ga©*0ft3aSr^i-^9 7T?ife5. 

[121 9 ] 3600*- K©**36M»w»+50$Mtta* 1 

0 d K©*»a*6*i:*5£» 

ftis—r&maxm&MZirtr? yx-&>z> 0 
[ 12110 ] *a»ffitt:©#Ji£iK«©*ai*^1-«S:0-e so 


[1211 l] )tM©»l:ita»©ii«^t^7 
7XhZ> 0 

[012] 3600*- K©**3t0Slcm-5^5Hli[^ 

i o d bejit tftzmmmx- k©**£ Barnaul 

©H«*^-t-^97-eife5 0 

[013] ftA*MB&*fc$-frfc*&©35BB*- K 
©**#Mfc*tt-5£$MiMS 1 0 d B«Ti*5360 
0*- K©^i:m^itir ©§l#^^1-^7 7-efo 

10 5, 

[014] £B#l/-lFgtt©fflSfc«fl:$-frfc»3-© 
3600*- K©ft*tt»0K»1-50$Hi«* 1 0 d BE* 
Ti *53500*- K©*0i*a»fiifct©H«*^ 
1 -?yyxh& 0 

[015] DSFSrea&ffl3fe7r-r^fcLfc0^j3V' 
t, DSFrttt[c*iV'-c0^y/vT^«aas«^-i-5 
3tM©00£ (x) ts ftn&mmi-zis— y*#©* 

- K«i©M#^t^7 7T?fc5 0 

[1211 6] ^!©®i i l;^‘5^^-f i«d^ 
20 t±j* k© 

**3t«0©tt:g (x) £:, *-K*»£©M&*^-!- 
^77ffo5„ 

[ 017 ] DSF*W8V'T»£7y/ur:'lfta©35£ 
fcB&jfc1-5*- K*»£Bffl1-5fc&©^?7T*;l!>5. 

[018] DSFiI*577'f^A 1 77d’^B't=l; 
£#»0M*2 0 OmWOV- 9*3fcS:ea&S*fc0^l-R 
ai^y/uryttaro^^Sris&jti-s^-T K*»fcs#ttii- 
ZtzVxnsfyyx-bZo 

[019] DSF^/i577'f^A > 77^^ B£Cl 

30 i o o mw© u-u*#*eas$*fc 0 ^fc 0 

^y^rvim©3§££&&iti-5*- F*&&mtui- 

5fc£><Dy7 7X$>6 o 

[ 020 ] B$km%yr'('«n>%:immmk, &£** 

- K«i©ii^t^7 7tifc5o 

[ 02 1 ] fcmmyt7 7'f'«Dmtommmi:, 

U'*- K*$<t©M#.£^1-^7 7Tfc5 0 

[02 2] 3600**'<* h/HCoV'T, -2 0dB© 
*7^* w*/W£:tett5RMSifc©*'<* h/MB£1fta 
®&itk<DM&%^-f?7 7Xh?>' 

40 [02 3] 

J5U^0©rtSS:^1 _ 7o— f-^— bXh5 0 
[0 2 4] 00©M2©«»«fca^5£B#l'-lP 
M©08'J^»©rt#«r^-f7B-^-y- h-CfeSo 
[02 5] 00©»«3[Cd»i»52N»«:U-1>*^5;a- 
^©»ii*^i-000ffi0-e*>5. 

[02 6] 00©ja04ti»i‘53t7T'f^0«»©« 

f££^1-^n y^0-ej,5. 

[02 7] 00©^04lca>i»53t7T'<^««»©«J 
ffl«*v1-^c*y^0-eife5o 
[02 8] 00©»«4lca»a»53te7xWV<lfi®S©0 
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mtcb'zx. mxmmttz&rn Ltcyty r ^ '<mu 
%<DMl$Z^i-7 F a y^H-efcS. 

[02 9] 0 2 8IE^Lfc367T^itfiS®£ffl0iJ$: 
0T*fe5 o 

[ 030 ] «o^ffi4ta^53fc7T-r^««»o* 

fiSoMiWB s/^0-e&6o 
[03 1] 03Olc:*Lfc3ie7T-r^»(B«©Js£:fflWS: 
WP3,;?0ffc5 o 

[03 2] HJSo®*4^i»53t7r-r^lSI«»S:ffl 
V'fcWDMil'ff s/^0t? 


38 

* 2 3 
2 4 

2 5 xt>%m 

2 6 fflXj#gi]3£3MS: 

3 1 

3 2 WX 
3 3 7^yu-i? 

3 4 uyx 

3 5 %?7'('< 

10 3 6 Y^4ir- K 

3 7a t— F->yy 


$>3o 

[«F*©K9i] 

1 n — I n P 3S$i 

2 n - I n P^'>7 tI 

3 GR I N-SCH— MQW?S1±JS 

4 p - I n P^^-fl 
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